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A B S T R A C T
Parry-Romberg syndrome (PRS) is a poorly understood degenerative disease characterized by atrophy af-
fecting one side of the face. In this report, we describe a patient with PRS associated with exposure
keratopathy and corneal ulceration as a result of lagophthalmos. The clinical ﬁndings and staged com-
posite reconstruction are described.
© 2015 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
Parry-Romberg syndrome (PRS), also known as “progressive facial
hemiatrophy,” is a rare, acquired disorder characterized by pro-
gressive but self-limiting unilateral wasting of facial skin, subcu-
taneous fat, muscle, and occasionally bone [1–3]. It can be associated
with various ophthalmic and neurologic complications [4]. A dis-
tinct border may exist between unaffected and atrophied tissue, re-
sulting in a vertical “line” seen most prominently on the forehead
(25% of cases) referred to as linear scleroderma “en coupe de sabre”
(French termmeaning “cut of the sword”) [5]. The incidence of PRS
has been estimated at 1:250,000-700,000 [4].
Caleb Parry, a British physician, ﬁrst described the condition in
1825 in a collection of personal medical writings. The condition was
further characterized by German neurologistMoritz Romberg in 1846
[6,7]. Despite PRS having been recognized as a distinct condition
for more than 150 years, the etiology remains elusive [8,9]. The
leading theory is that PRS is an autoimmune disorder [10], but other
factors may include trauma, viral infection, endocrine distur-
bances, and genetic anomalies [11]. PRS usually has an insidious
onset during the ﬁrst or second decade of life [12,13]. Then, 2-10
years after onset, a period of rapid progression occurs before the
condition becomes quiescent [2]. PRS is more common in females
and it is usually observed on the left side of the face [11]. Associ-
ated neurologic ﬁndings include migraine headaches, seizures, and
trigeminal neuralgia [14].
Ophthalmologic complications include enophthalmos due to
atrophy of orbital fat and eyelid ptosis [15]. Ocular manifestations
described include coloboma, vitreous hemorrhage, diffuse pigmen-
tary changes in the retina, and chorioretinal atrophy [16]. Corneal
ulcerations secondary to lagophthalmus and exposure keratopathy
have not been commonly reported.
No consensus exists on the optimal treatment of PRS [5]. Once
PRS is quiescent, autogenous (eg, fat, bone, cartilage) grafts or
alloplastic (eg, silicone or porous polyethylene) implants have been
used to improve the atrophic facial appearance [17,18]. No consen-
sus exists for restoration of the multifactorial enophthalmos and
lagophthalmos [19].
In this report, we describe a case of PRS with exposure
keratopathy and severe corneal ulceration as a result of lagoph-
thalmus and altered position of the globe. The patient was suc-
cessfully reconstructed using a free serratusmyofascial microvascular
ﬂap, iliac crest, and cranial bone grafts.
2. Presentation of case
A 38-year-old Iranian woman presented to the Medical Univer-
sity of South Carolina with worsening left facial disﬁgurement,
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left-sided eye pain irritation, and foreign body sensation with de-
creased visual acuity. The deformity had its onset 18 years prior to
presentation, but had progressively worsened over the previous 6
years. The patient began developing symptoms of dryness and ul-
ceration in her left eye about 12months prior to presentation. Sixteen
years prior to presentation, she had placement of a silicone implant
in Iran to augment the left forehead. There was no previous facial
trauma or toxic exposure. Her past medical history was notable for
depression and a hemorrhagic stroke 15 years prior to presenta-
tion. The patient had no family history of facial deformity.
Physical examination revealed atrophy of the left upper and
middle facial thirds resulting in enophthalmos (4-5 mm by Luedde
exophthalmometer). There was a depression of the forehead ex-
tending from the left temporal region to themidline, with a palpable
ridge at the medial extent (Figure 1). There was a hyperpig-
mented area in the paramedian forehead. The patient had severe
lagophthalmos with chemosis, and inﬁltration of the corneal stroma.
There was a 4-mm corneal ulcer from the temporal lower quad-
rant to the center. The sulci of the left upper and lower eyelids
were markedly hallowed and retracted. The upper eyelid was retro-
placed behind the superior orbital rim. A tarsorrhaphy suture from
the lateral lower eyelid to the midline of the upper lid was present.
The nasal bridge was depressed on the left, with the nasal tip
deviated to the left; however, there was minimal deformity of the
maxilla below the inferior orbital rim.
Neurologic examination revealed no sensory or facial nerve deﬁcit
and active left levator palpebrae superioris function. There was left
masseter and temporalis atrophy and weakness. The tongue was
symmetric and protruded in the midline. The patient had full power
in all extremities, with no atrophy or fasciculation. The remaining
neurologic examination was notable for 3 + deep tendon reﬂexes in
the right upper and lower extremities.
Computed tomography conﬁrmed atrophy of the left periorbital
soft tissue extending from the subcutaneous tissue to the extra and
intraconal soft tissue. T1-weighted axialmagnetic resonance imaging
of the face showed striking paucity of fat on the left face, as well as
atrophy of the periorbital soft tissue around the left orbit (Figure 2).
The left frontal bone was also signiﬁcantly thinned. Magnetic reso-
nance imaging of the brain revealed leptomeningeal enhancement
in the right frontotemporal region without evidence of ischemia.
A diagnosis of PRS associated with exposure keratopathy was
made. The patient elected to undergo reconstructive surgery using
free tissue transfer for restoration of intraorbital soft tissue volume,
as well as osseous augmentation.
A B
C
D
Figure 1. Preoperative clinical photograph: (A) close-up view showing the tarsorrhaphy suture and “en coupe de sabre” deformity on the forehead, (B) frontal view showing
facial asymmetry, (C) 45° view showing severe enophthalmus of the left eye, and (D) right lateral view showing the normal position of the right globe.
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The silicone implant over the frontal bone was removed and re-
placed with a corticocancellous iliac crest graft. A 4 × 1.5 cm piece
of cranial bone graft was used to augment the left supraorbital rim.
To restore intraorbital volume, myofascial ﬂaps from the superior
surface of the serratus anterior muscle and the undersurface of the
latissimus dorsi muscle were harvested using the subscapular artery
and vein as a common vascular pedicle. The larger serratus ante-
rior myofascial ﬂap was inset to the subperiosteal space of the su-
perior orbit, and the smaller latissimus dorsi myofascial ﬂap was
then placed subperiosteally along the orbital ﬂoor. The pedicle was
then tunneled in the subcutaneous plane from the lateral orbital
rim and anastomosed to the superﬁcial temporal artery and vein.
The patient’s globe position and projection improved with reso-
lution of her ocular symptoms and injuries (Figure 3). At 8-year
follow-up, the patient had no residual eye pain, irritation, or foreign
body sensation. The augmented frontal bone and supraorbital rim
had minimal resorption (Figure 4). There was no sign of corneal ul-
ceration or keratopathy. There was a 3-mm stromal scar on the nasal
side of the left cornea consistent with a healed ulcer.
3. Discussion
PRS is an uncommon and poorly understood disorder of unknown
etiology [20]. The progressive composite tissue atrophy that occurs
has been proposed to be a result of genetic susceptibility, cranial
vascular malformations, immune-mediated processes, trauma, and
disturbance of fat [21–23]. As in the presented case, in addition to
aesthetic deformity, this disease has been associated with several
functional and severe psychological problems [18].
In this case of PRS, there was associated corneal ulceration and
exposure keratopathy, which improved after restoration of globe
support using a complex myofascial microvascular ﬂap that pre-
vented permanent loss of visual acuity without the need for further
tarsorrhaphy. Locoregional ﬂaps (ie, temporalis muscle) were not
possible because of atrophy as part of the disease.
Ocular changes are present in 10% to 35% of PRS cases, with
enophthalmos being most frequent. Corneal damage has been re-
ported in only a few case reports and has included irregular round
deposits, endothelial failure, and band keratopathy [24–26]. In
this case, severe corneal ulceration and exposure keratopathy
occurred as a result of lid retraction and lagophthalmus due to
atrophy of the supporting orbital fat and bony orbit. It is most
likely that atrophy of the orbital fat caused the upper eyelid skin
to retract into the deep superior sulcus, decreasing the eyelid cord
length and thus functionally diminishing the anterior lamella. This
Figure 2. A T1-weighted magnetic resonance imaging (axial view) showing the
paucity of fat around the left orbit (arrow) and enophthalmos.
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Figure 3. Clinical photographs 3 months postoperative: (A) frontal view showing the improved symmetry of the face, and (B) left lateral view showing improved projec-
tion and position of the left globe.
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resulted in the upper eyelid being 5 mm posterior to the superior
orbital rim.
PRS is a self-limiting condition with no cure. Affected patients
require multidisciplinary management by reconstructive sur-
geons, dentists, phonoaudiologists, and psychiatrists. No treat-
ment options have been shown to affect the natural history of the
disease [11]. Operative management usually focuses on restoring
the atrophied adipose tissue. Autogenous fat grafts, cartilage grafts,
silicone injections, bovine collagen, and inorganic implants are al-
ternatives to free tissue transfer for aesthetic correction of atrophy
[27]. Osseous atrophy can be corrected with autogenous bone (ie,
iliac crest or cranial bone), allograft, or alloplast. The iliac crest and
cranial bone used for the frontal bone and orbital rims in this case
remained stable at 8 years in this case.
4. Conclusion
PRS is a rare condition of slowly progressive unilateral cranio-
facial atrophy of unknown etiology. End-stage correction is done
by restoration of lost tissue volume. The patient in this report had
progressive ocular damage that was successfully treated with res-
toration of intraorbital tissue and supporting orbital rims to improve
globe support and eyelid function.
Consent
Written informed consent was obtained from the patient(s) for
publication of this case report and case series and accompanying
images. A copy of the written consent is available for review by the
Editor-in-Chief of this journal on request.
Conﬂict of interest
The authors declare there are no conﬂicts of interest.
References
[1] Padmini P, Singhi PD. Facial hemiatrophy. Indian Pediatr 1992;29(4):505–7.
[2] Gulati S, Jain V, Garg G. Parry-Romberg syndrome. Indian J Pediatr
2006;73(5):448–9.
[3] Rogers BO. Progressive facial hemiatrophy: Romberg’s disease: a review of 772
cases. Proc 3d Int Cong Plast Surg Excerpta Med ICS 1964;66:681–9.
[4] Duymaz A, Karabekmez FE, Keskin M, Tosun Z. Parry-Romberg syndrome: facial
atrophy and its relationship with other regions of the body. Ann Plast Surg
2009;63(4):457–61. doi:10.1097/SAP.0b013e31818bed6d.
[5] Stone J. Parry-Romberg syndrome. Pract Neurol 2006;6:185–8.
[6] Parry CH. Collections from the unpublished medical writings of the late Caleb
Hillier Parry. London, UK: Underwoods; 1825.
[7] Romberg HM. Krankheiten des nervensystems. Berlin, Germany: Forrtner; 1846
(Klinische Ergebnisse).
[8] Davis WB. Reconstruction of hemiatrophy of face. Case report. Plast Reconstr
Surg 1968;42(5):489–91.
[9] Hakin KN, Yokoyama C, Wright JE. Hemifacial atrophy: an unusual cause of en-
ophthalmos. Br J Ophthalmol 1990;74(8):496–7.
[10] Roddi R, Riggio E, Gilbert PM, Vaandrager JM, van der Meulen JC. Progressive
hemifacial atrophy in a patient with lupus erythematosus. Plast Reconstr Surg
1994;93(5):1067–72.
[11] Mazzeo N, Fisher JG, Mayer MH, Mathieu GP, Mcade FGG. Progressive hemi-
facial atrophy (Parry-Romberg syndrome). Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 1995;79:30–5.
[12] Miller MT, Spencer MA. Progressive hemifacial atrophy. A natural history study.
Trans Am Ophthalmol Soc 1995;93:203–15, discussion 215–7.
[13] Mendonca J, Viana SL, Freitas F, Lima G. Late-onset progressive facial hemiat-
rophy (Parry-Romberg syndrome). J Postgrad Med 2005;51(2):135–6, 11.
[14] Sagild JC, Alving J. Hemiplegic migraine and progressive hemifacial atrophy.
Ann Neurol 1985;17(6):620.
[15] Kumar AA, Kumar RA, Shantha GP, Aloogopinathan G. Progressive hemi facial
atrophy—Parry-Romberg syndrome presenting as severe facial pain in a young
man: a case report. Cases J. 2009;2:6776.
[16] Aracena T, Roca FP, BarraganM. Progressive hemifacial atrophy (Parry-Romberg
syndrome): report of two cases. Ann Ophthalmol. 1997;11(6):953–8.
[17] Roddi R, Riggio E, Gilbert PM, Hovius SER, Michiel Vaandrager J, van der Meulen
JCH. Clinical evaluation of techniques used in the surgical treatment of pro-
gressive hemifacial atrophy. J Craniomaxillofac Surg 1994;22(1):23–32.
doi:10.1016/S1010-5182(05)80292-6.
[18] Amaral TN, Marques Neto JF, Lapa AT. Neurologic involvement in sclero-
derma en coup de sabre. Autoimmune Dis 2012;2012:719685.
[19] Yip C-C, Gonzalez-Canidal M, Jain A, Goldberg RA, McCann JD. Lagophthal-
mos in enophthalmic eyes. Br J Ophthalmol 2005;89:676–8. doi:10.1136/
bjo.2004.052845.
[20] Pinheiro TP, Silva CC, Silveira CS, Botelho PC, Pinheiro MG, Pinheiro Jde J. Pro-
gressive hemifacial atrophy—case report. Med Oral Patol Oral Cir Bucal
2006;11(2):E112–14.
[21] El Kehdy J, Abbas O, Rubeiz M. A review of Parry-Romberg syndrome. J Am Acad
Dermatol 2012;67:769–84.
[22] Asher S, Berg B. Progressive hemifacial atrophy: report of three cases, includ-
ing one observed over 43 years, and computed tomographic ﬁndings. Arch Neurol
1982;39:44–6.
[23] Delaire J, Lumineau JP, Mercier J, et al. Romberg’s syndrome: progressive facial
hemiatrophy. Rev Stomatol Chir Maxillofac 1983;84:313–21.
[24] Banks TL, Sugar HS. Ocular manifestations of facial hemiatrophy. Bull Mt Sinai
Hosp 1963;11:83.
[25] Ong K, Billson FA, Pathirana DS, Clifton-Bligh P. A case of progressive hemifa-
cial atrophy with uveitis and retinal vasculitis. Aust N Z J Ophthalmol
1991;19:295–8.
[26] Bandello F, Rosa N, Ghisolﬁ F, et al. New ﬁndings in the Parry-Romberg syn-
drome: a case report. Eur J Ophthalmol 2002;12:556–8.
[27] De la Fuente A, Jimenez A. Latissimus dorsi free ﬂap for restoration of facial
contour defects. Ann Plast Surg 1989;22(1):1–8.
A B
Figure 4. Clinical photographs 8 years postoperative showing relative stability of the osseous augmentation, with some additional atrophy of the graft on the (A) frontal
view and (B) left lateral view.
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